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CEATEC Japan 2005 Mobile Fuel Cells

Ceatec Japan 2005 was held at the Makuhari Messe exhibition hall from October 4 - 8, 2005 and This was the 6™ annual
exhibition. Ceatec is a general exhibition for digital home electronics, information communication systems and electronic
components that are used in these products. This year there were 788 companies/groups participating (including 293
companies/groups from 28 foreign countries). NTT and KDDI presented latest results for their mobile fuel cells; and these
received a lot of attention from visitors. Over the five-day period there were over 200,000 visitors that visited the exhibition.

Japan appears to be becoming more and more familiar with the concept of a mobile communication enabled society.
Development of technologies that support this type of communication, such as micro power generation, fuel cells, lithium ion
batteries (LIB), lithium polymer rechargeable batteries (LPB), capacitors, and dye-sensitized solar cells is progressing. A highly
mobile communication capable society places higher than conventional requirements on the power supplies for mobile



communication devices. One example is the cell phones that are designed to receive "one segment digital broadcasting” for
mobile devices that is scheduled to debut in April, 2006. This was another area of interest at this exhibition and a one segment
broadcasting reception experiment using testing waves at the NTT DoCoMo, KDDI booth was being performed. NTT DoCoMo
performed testing on the "P901iTV" (Matsushita Electric) while KDDI tested the "W33SA" (Sanyo Electric). These prototype
devices provide a viewing time of 2.5 hours and 2 hours respectively when using a Lithium ion battery. The "V801SH"
announced by Sharp also provides roughly 2 hours of viewing. As reception of one segment broadcasting consumes a
significant amount of power, the capacity of rechargeable batteries is insufficient. The only apparent fundamental resolution is a
rapid performance improvement of rechargeable batteries. However, one of the major advantages of micro fuel cells is that
while fuel is supplied, telephone communication, viewing of digital reception, and data transfer can be performed continuously.
If this type of device is realized, we will no longer have to worry about batteries going dead enabling entertainment over longer
periods in the mobile environment. This type of micro fuel cell would be well received. The exhibition of the current mobile
fuel cell led to the expectation that this type of fuel cell will likely be achieved.

NTT DoCoMo also exhibited the cradle type battery charger that they jointly developed with Fujitsu, which they used at the
exhibition to charge visitor's cell phones. The cradle uses a methanol injection system and can be used while talking on the
phone. In 2005 the specification was changed to use 99% methanol solution enabling a power generation capacity of 9 Wh and
a calling time of 6 hours. The micro fuel cell is designed such that it only feels slightly warm when held in the hand and "does
not discharge water even while running". The output of the fuel cell is 1 W and it is hybridized with a LIB. NTT also has plans
for a more compact product to be released in mid 2007. They are expecting the sales price for this charger to be in the
neighborhood of $100.00. The cell phone with a fuel cell built in that was exhibited at Ceatec was just a mockup; however, a
representative stated that DoCoMo "wanted to announce the prototype in 2005". Technology for the cradle type charger can be
used for this type of cell phone without modification. DoCoMo hopes to develop an integrated type with a voltage of roughly
3V and a power generation capacity of 6 Wh.

KDDI has entered and is moving forth with joint development contracts for cell phones that have built in fuel cells with both
Toshiba and Hitachi. Both Toshiba and Hitachi have both provided KDDI with prototype units; however, the units use different
types of fuel. Toshiba's prototype uses a passive DMFC that is fueled by 99.9% methanol solution and this DMFC enables 7
hours calling time (3.5 times previous fuel cell type, 2.5 times battery capacity). The methanol is replenished using a special
cartridge. The fuel cell is hybridized with an LIB and as the power output is slightly low, more power is supplied from the LIB
and therefore, the fuel cell also charges the LIB. A representative stated that “the fuel cell is thick because it is following the
design of the existing device and that if a new design is generated, the fuel cell can be designed thinner". Toshiba exhibited a
next generation device with a monocoque construction and a power output of 1 W and are targeting announcing of a fuel cell
only type cell phone in 2008.

Hitachi Ltd's cell phone uses a passive type DMFC; however, it is different in that it uses a methanol—water solution with less
than 60% concentration for the fuel. A representative explained that the reasoning behind this is that “at this concentration it
will not burn even if thrown in a fire and is therefore safer. In addition, this lowers the cost of the cartridge". KDDI also says
that while the "output of the cell phone fuel cell from Hitachi is slightly lower and call time is shorter than the device from
Toshiba, methanol solution that is less than 60% is not a dangerous material™. Therefore, it is getting closer to a specification
that can be used for a consumer product. Replenishment of fuel for the Hitachi device uses a pen cartridge type announced at
the Ceatec exhibition, where the tip of a pen, similar to a felt tip pen, is pushed against the fill hole to replenish the supply of
methanol. The methanol-water solution is sufficiently safe, even if it comes into contact with skin. In addition, while sacrificing
interface with the LIB, the fuel cell is placed on the back surface of the liquid crystal, which is not held in the hands, in order to
prevent heat generated by the fuel cell from being directly conducted to the skin. In the future, for cold starting, Hitachi is
looking to develop a device for keeping the fuel cell warm so that it does not drop below freezing and incorporation of heat
control for optimized design of the case and plan to move forward to reach a fully functional cell phone design. The
representative showed confidence that "the product is ready for actual use". KDDI plans to perform actual field evaluation
testing of the models that have been developed.

An issue that needs to be resolved is what fuel to move forward with, Toshiba and Fujitsu are using 99.9% concentrated
methanol that meets the needs of long operating times while Hitachi has taken the perspective that using a methanol-water
solution of less than 60% concentration is more realistic in terms of marketability and safety and that long operating time issue
can be resolved through making it easy to replenish fuel. At the current stage, from a cost perspective and safety perspective, |
feel that Hitachi's perspective is the better of the two.. (Included in November issues of both the Fuel Cell Japan newsletter and
Fuel Cell Monthly News)



